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FIG.2 shows a section of a sealed horizontal support, also called a penetrating tube, of a master slave 
manipulator. The penetrating tube comprises double tube-shaped outer shells 11-12, and a 
tube-shaped inner shell 13 which rotates in between the two outer shells and extends outside of both 
edges of the two outer shells. The inner tube, i.e. shell, 13 is supported for rotation by ball bearings 
provided in between the edges of the inner surface of the outer shell 12 and the outer surface of the 
inner shell 13. From an operation area at an end of a master arm, several rotatable axes 52-57 extend 
towards an activation room through edging plates and the inner tube 13. These axes transmit, 
respectively, Z-motion, azimuthal motion, gripping, lifting and twisting, and Y-motion, respectively. 




Fig.2 



(Citation 3) FR-A 2667532 

Referring to FIG.1, there is shown a manipulator. A slave arm 2 and a shaft 3 are connected by an 
articulation 6 called shoulder. Motions of a gripper at an end indicated by arrows are given by 
controlling the shaft 7. There is a responsible additional transmission 40 of the pivot of the tube of 
traversing 3 around its axis in the sleeve 8 and which appears on FIG.4. 
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